INTRODUCTION
In western Utah and eastern Nevada, stratigraphers and geological mappers must work with a sequence of Upper Cambrian rocks more than 1,000 m thick and composed mostly of repetitious carbonates. Walcott (1908a, b) was the first to subdivide these rocks into formations in his pioneer stratigraphic and paleontologic work in the House Range ( fig. 1 ). Later, Nolan (1935) , Drewes and Palmer (1975) , Morris and Lovering (1961) , and Staatz and Carr (1964) which is the focus of this paper. Beneath the Orr Formation in the House Range, the thin-bedded fossiliferous Weeks Limestone represents deep water, outer shelf sediments deposited in the proximal part of an embayment opening westward towards Nevada (Palmer, 1971, p. 67) . The embayment is bounded to the north and south by shallow-water dolomites that make up the cliff-forming Lamb Dolomite (Nolan, 1935) and Wah Wah Summit Formation (Hintze and Robison, 1975) in western Utah.
This paper defines the members of the Orr Formation, as identified and mapped by Hintze (1974a-e) , and documents the biostratigraphic control on their ages.
ORR FORMATION AND ITS MEMBERS
The Orr Formation was named by Walcott (1908a, b) for rocks underlying Orr Ridge in the central House Range. Walcott (1908b, p. 174) characterized the Orr as "thin-bedded limestones with two bands of arenaceous shale," and this paper is intended to formalize this subdivision. The type section for these members of the Orr (see "Measured sections" at end of report) is believed to be located in substantially the same place as Walcott's original section. Members of the Orr Formation, as defined herein, can be identified and mapped in the House, Fish Springs, Cricket, and Wah Wah Mountains and, according to R. B. Koepnick (written commun., 1974) , can be identified in the Deep Creek Range as well. The Hicks Formation of Nolan (1935) is essentially a synonym for the Walcott's Orr Formation.
BIG HORSE LIMESTONE MEMBER (NEW)
The Big Horse Limestone Member is here named for exposures in Big Horse Canyon as shown on the 1960 U.S. Geological Survey Notch Peak 15-minute quadrangle. Location and description of the type section are given in the section on "Measured sections." This member is believed to represent the same beds designated as units 2a and 2b of the Orr Formation by Walcott (1908b, p. 176-177 ). Walcott's unit 2c did not prove to be a practicable map unit and was included with the upper part of the Weeks Limestone on the geological map of the Notch Peak quadrangle by Hintze (1974a) . The most readily mappable contact between the Weeks and Orr Formations in the House Range occurs at both a lithologic and topographic change from the thinbedded slope-forming platy arenaceous limestones of the Weeks Limestone to the thicker bedded, ledge-and cliff-forming, coarser grained bioclastic limestones and calcarenites of the Big Horse Limestone Member.
In other ranges in western Utah ( fig. 3 ) the basal contact of the Big Horse Limestone Member is taken at a prominent but different lithologic change. In the Fish Springs Range, the Lamb Dolomite is overlain abruptly by oolitic and clastic limestone assigned to the Big Horse Limestone Member. In the sections in the southernmost end of the House Range and southward in Utah, the Big Horse Limestone Member is underlain by the white marker member of the Wah Wah Summit Formation of Hintze and Robison (1975) . The white marker member is a dolomite boundstone-limestone unit nearly 50 m thick, which forms the most conspicuous white band of strata in any part of the Cambrian section in the Wah Wah, Cricket, and southern House Ranges (Hintze and Robison, 1975) . The Big Horse Limestone Member generally forms bold cliffs wherever exposed in these ranges. In thickness it ranges from 135 m in the Fish Springs Range to 237 m in the Wah Wah Mountains. In addition to the sections shown in figure 3 , it is probably recognizable in the lower part of the Hicks Formation (Nolan, 1935) in the Deep Creek Range.
The type section is the most fossiliferous section of the member known to the writers. In its lowest 60 m it contains the upper Cedaria Zone; the remainder of the member bears the Crepicephalus Zone.
CANDLAND SHALE MEMBER (NEW)
The Candland Shale Member is named for exposures at the mouth of Candland Canyon which drains the south side of Orr Ridge in the House Range as shown on the 1960 U.S. Geological Survey Notch Peak 15-minute quadrangle. The type section is described in the section on "Measured sections" and is located about 3 km north of Candland Canyon. The Candland Shale Member was designated unit le of the Orr Formation by Walcott (1908b, p. 175) .
The Candland Shale Member is an easily mappable unit for it forms broad benches and slopes between the underlying cliff-forming Big Horse and overlying Johns Wash Limestone Members. It is also the most fossiliferous unit in the Upper Cambrian section in western Utah; its slopes are littered with thin limestone plates, many of which are near coquinas of inarticulate brachiopod and trilobite fragments.
The Candland Shale Member is composed of interbedded fissile shales and dark-gray thin-bedded limestone. Although limestone makes up much of the Candland, it is designated as a shale in order to emphasize the shaly nature of this part of the Upper Cambrian as contrasted with the nonshaly character of most of the section. Koepnick and Brady (1974) interpret the shale as having been deposited in quiet water below wave base. Certain of the interbedded limestones are believed to be allogenic deposits derived from shelf margin environments peripheral to the deeper basin. The Candland belongs to the outer detrital belt of Palmer (1971, fig. 16F -H). This belt extends from western Utah to central Nevada.
The Candland Shale Member ranges in thickness from about 50 m in the Cricket Mountains to 125 m in the House Range. Its lithology can also be identified within part of the Hicks Formation in the Deep Creek Range (R. B. Koepnick, written commun., 1974) where it is about 60 m thick ( fig. 2 ). Trilobite zones that have been identified in the Candland Shale Member include the uppermost Crepicephalus Zone (only in the House Range) Aphelaspis, Dicanthopyge, Prehousia, and lower Dunderbergia Zones of Palmer (1965) . Palmer (1965 Palmer ( , 1971 has discussed the correlation of these faunas with the Upper Cambrian in other areas. Drewes and Palmer (1957) named the Johns Wash Limestone for its occurrence in the southern Snake Range, Nev. Palmer (1965, fig. 9 ) recognized that the Johns Wash was equivalent to units Ic and Id of the Orr Formation in the House Range as defined by Walcott (1908b, p. 176) . The Johns Wash in western Utah was reduced to a member of the Orr Formation (Hintze, 1974c) .
JOHNS WASH LIMESTONE MEMBER
In western Utah the Johns Wash is a ledge-and cliff-forming unit between the underlying slope-forming Candland and overlying Corset Spring Shale Members. As such it is an easily traceable unit on maps (Hintze, 1974a) and aerial photographs. In the House Range the lower half of the Johns Wash is generally dark-gray oolitic limestone, and the upper half is a lighter gray massive limestone. No fossils have been obtained from the Johns Wash Limestone Member in western Utah. It probably represents the time equivalent of the upper part of iheDunderbergia Zone according to Palmer (1965, fig. 9 ).
The Johns Wash Limestone Member ranges in thickness from 26 m in a faulted section in the Cricket Mountains to 76 m in the type section. Within the House Range, the Johns Wash ranges in thickness from 41 to 80 m according to Rees (1975) . The Johns Wash Limestone Member is not present in the southern (Black Hills) sector of the House Range nor in the Wah Wah Mountains.
The Corset Spring Shale was denned by Drewes and Palmer (1957) in the southern Snake Range, Nev. Palmer (1965, fig. 9 ) indicated that the Corset Spring Shale was equivalent to unit Ib of the Orr Formation as defined by Walcott (1908b, p. 176) . In western Utah the Corset Spring was reduced by Hintze (1974c) to member rank and applied to the upper shale in the Orr Formation.
The Corset Spring Shale Member is considerably thinner than the Candland Shale Member, and its shales are generally a brighter green and contain fewer limestone interbeds than those of the Candland. The Corset Spring Shale Member always forms a bench or slope between the Johns Wash and Sneakover Limestone Members. Actual exposures of the Corset Spring Shale Member are rare and usually limited to gullies or steep slopes; it ranges in thickness from 12 m in the Fish Springs Range to 36.6 m in the House Range. The Corset Spring Shale Member is generally not so fossiliferous as the Candland Shale Member in western Utah, but it usually yields Housia and other trilobites which place it in the Elvinia Zone. Palmer (1965) has discussed the correlation of this zone with the Upper Cambrian in other areas. Palmer (1971, fig. 16H ) has indicated that the Corset Spring Shale Member is part of an inner detrital belt and is associated with a Cambrian shoreline to the east of the present study area.
STEAMBOAT PASS SHALE MEMBER (NEW)
In the Wah Wah Mountains and the south end of the House Range where the Johns Wash Limestone Member is absent, the Candland Shale Member cannot be mapped separately from the Corset Spring Shale Member, and it is proposed that this interval be called the Steamboat Pass Shale Member of the Orr Formation. The name is taken from Steamboat Pass (Sec. 19, T. 23 S., R. 13 W.) as shown on the 1960 U.S. Geological Survey The Barn 15-minute quadrangle. Although this unit is named for exposures on the north side of Steamboat Pass (Hintze, 1974b) , the section 10 km to the southwest near Lawson Cove Reservoir, Frisco Peak 15-minute quadrangle, is designated as the reference section (see section on "Measured sections"). This is the best exposed section known to the writers. A few kilometres to the southwest of the type section, the Steamboat Pass Shale Member forms a bench extending northward from Wah Wah Summit for nearly 20 km along the west face of the Wah Wah Mountains, but throughout this length there are no good exposures except at Wah Wah Summit (see Hintze, 1974e) .
The Steamboat Pass Shale Member has yielded trilobites assigned to all five of Palmer's (1965) (Palmer, 1965, pis. 22, 23) . We speculate whether this thinning may be related to the brief pre-Elvinia regression discussed by Palmer (1971, p. 69-70) . However, no physical evidence of an erosional break is apparent within the Steamboat Pass Shale Member.
SNEAKOVER LIMESTONE MEMBER (NEW)
The Sneakover Limestone Member, the uppermost member of the Orr Formation, takes its name from Sneakover Pass in the central House Range as shown on the 1960 U.S. Geological Survey Notch Peak 15-minute quadrangle. The Sneakover Limestone Member represents the interval that Walcott (1908b, p. 175 ) designated as la. The type section is on the east end of Orr Ridge as described in the section on "Measured sections." The Sneakover Limestone Member is a consistently recognizable map unit in most ranges in western Utah where it occurs as ledge-forming outcrops beneath the cliffs of the Notch Peak Formation and above the slopes of the Corset Spring or Steamboat Pass Shale Members. It ranges in thickness between 50 and 60 m, somewhat less than Walcott's original estimate.
Elvinia Zone trilobites can usually be cracked out of limestone beds in the lower half of the member. Orthid brachiopods, many silicified, occur in a thin zone near the middle of the member. The upper half of the Sneakover Limestone Member is characterized by phosphatic brachiopods and hard-to-identify trilobite scraps on pinkish silty limestone bedding surfaces. The contact with the Notch Peak Formation is conformable but well defined by the base of towering cliffs of the Notch Peak. Powell (1959) , Hanks (1962), and Whitebread, Griggs, Rogers, and Mytton (1962) included the Sneakover Limestone Member within the Notch Peak Formation on their maps; however, Hintze (1974a-e) included the member in the Orr Formation on his geologic maps.
As shown in figure 3 , the fivefold subdivision of the Orr Formation in the House Range becomes a threefold subdivision with the wedging out of the Johns Wash Limestone Member to the south. Equivalents of the upper two subdivisions can be recognized in the Dugway Range (figs. 1 and 2). The Sneakover Limestone Member is equivalent to units 1-4 of the type section of the Fera Limestone measured by Staatz and Carr (1964, p. 29 figure 2 . In eastern Nevada the Orr Formation is in part the equivalent of the Mendha Formation of the Pioche mining district (Merriam, 1964) , of the Emigrant Springs Limestone in the Schell Creek and Egan Ranges (Kellogg, 1963) , and of the upper Lincoln Peak, Johns Wash, Corset Spring, and Notch Peak Formations of the southern Snake Range (Drewes and Palmer, 1957; Whitebread and others, 1962) . Correlations with other Upper Cambrian formations in western United States are discussed by Palmer (1971) in a recent paper.
MEASURED SECTIONS
Type section of the Orr Formation, House Range, Utah. The type section of the Orr Formation is a composite of two measured sections on the northeast side of Orr Ridge in the House Range, Millard County, Utah ( fig. 4) . Units 2-11, the lower part of the formation, were measured on the northeast face of hill 6593 in SE^ sec. 28, T. 18 S., R. 13 W. The remainder of the formation was measured about half a mile to the south along the ridge between Little Horse Canyon and Big Horse Canyon commencing at about the 6,400-foot contour line in SW1^, SE 1^, NE 1^, sec. 33, and proceeding south and southwestward along the ridge crest to about the 7,000-foot contour in the south-central part of sec. 33.
The Orr Formation in its type section conformably overlies the Weeks Limestone and conformably underlies the Notch Peak Formation. Massive basal limestones of the Notch Peak form nearly vertical cliffs above the ledges of the Sneakover Limestone Member. All fossils listed below were identified by A. R. Palmer unless otherwise indicated. The number in parentheses after fossil collection identification letters and numbers indicates footage above the base of the unit from which the collection was obtained. 
